Partial silencing of methyl cytosine protein binding 2 (MECP2) in mesenchymal stem cells induces senescence with an increase in damaged DNA.
DNA methylation is an epigenetic modification that occurs almost exclusively on CpG dinucleotides. MECP2 is a member of a family of proteins that preferentially bind to methylated CpGs. We analyzed the contribution of MECP2 to the physiology of mesenchymal stem cells (MSCs). Partial silencing of MECP2 in human MSCs induced a significant reduction of S-phase cells, along with an increase in G(1) cells. These changes were accompanied by a reduction of apoptosis, the triggering of senescence, a decrease in telomerase activity, and the down-regulation of genes involved in maintaining stem cell properties. Senescence appeared to rely on impairment of DNA damage repair and seemed to occur through RB- and P53-related pathways. The effects of MECP2 silencing could be related to the modification of the DNA methylation status. Our results indicate that the silencing of MECP2 induces an increase in methylated cytosines in the genome. Nevertheless, MECP2 partial silencing did not change the methylation of promoters, whose expression is affected by MECP2 down-regulation.